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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a wide visual 
field angle comparable with a cathode-ray tube and a 
high-speed response capable of coping with moving 
picture, and to maintain satisfactory picture quality, by 
providing orientation control films, electrode structures, 
specific polarizing plates, and modulating the 
transmissivity of the light beam passing a liquid crystal 
composition with an electric field. 

SOLUTION: This liquid crystal display device is provided 
with one pair of substrates, a liquid crystal composition 
having positive dielectric constant anisotropy, orientation 
control films orienting optical axes of liquid crystal 
molecules being in the liquid crystal composition roughly 
vertically with respect to the substrates, one pair of 
electrode structure generating an electric field roughly 
parallel with surfaces of the one pair of the substrates 
and one pair of polarizing plates in which the angle 
between an electric field component parallel with the 
surfaces of the substrates and the light transmission axis 
of one side is roughly 45 degrees and the light 
transmission axis of other side is positioned in crossed 
Nicols at roughly 90 degrees with the light transmission 
axis of one side and then the transmissivity of the light 
transmitting the liquid crystal composition is modulated 
with the electric field. That is, the transmissivity is 
controlled by controlling the refractive index anisotropy of 
the liquid crystal layer with the impressing of a voltage. A 
double refraction phase difference is not generated at 
the time of a voltage non-impression. Since optical axes 
of liquid crystal molecules become parallel with the 
surfaces of the substrates at the time of a voltage 
impression, the liquid crystal layer presents the maximum 
refractive index anisotropy with respect to an incident 
light. 
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[0 0 8 2] «y~ h«s^sn» ' ! Bi oraiw-* f- y 
tfcm&Zffrtmx-hv , (a) rtwcfco (b) h 

(A) OB-B9JWIS»-*5^6»fffi«:^L-CV>5. <C 
50 [0 0 8 3] S^Cr-Molg 3 H, ^J»9^<-fSfc 
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10 0 8 4] y-h«B^GTMHCr-Moig3i:, 
E(C-rQ£ffi£l*SiU *»0, TCP (Tape Ca 
rrier Packege) t <Dfe%L<D\t *Ii±£fa ± 
£-£££fcCOg^£^i i 1 £Tt8/&£ftXV^ 0 -CO 
i i*4Sr£€fcPX£l^-IfixaM£iifc 
iS^S^JK I TO»^v>i 0 

[0 0 8 5] SMOK&^X , Ife^JKG I ftXtKfetftfE 
P S v i tt^oEMU 0 9 , & 

«fctttt-fS3J6*-ttG TM»±«tixib*>e>Cdi L^ftS^ 10 

- h&G L hf*— o<D#<B*tf^£ixXv>5 

^S^SHg (H^it-f) iCj;oX*a&£h,*„ SJig 
[0 0 8 6] ((KK^DTM)) 01 lttWW* 

^dl a> 6 -e^sn^iS^D tm * w*a iSr^-^S 20 

Xfc9, (A) I4*-<G>¥®£7tU (B) tt (A) COB 
-B^)Wffttci5»t6WfiB tob\ |sJ®l4EI8£J: 

[0087} TSTd »±»lc»^*Cfc K*4*ttls] 

Ultt«*Td (8^«S) .^MII^SUB ICOSQBt 
»£lg*.XEK:j£g£*'U Kfci&ft*l4|fr«*M&JkO 
fc^co^xa^MCg^SH d O^-fr-f) K-fcoX 

[0 0 8 83 ^««SS*D TMtt«W9t« i 1 

T«* £ *i"Cfc 0, «SJE P S V l Lfctt^XS* 

h«**G TMCO^i|SJ^c®^s|« PX ^:PJ-Xg 
TBdc$*ifc«9W*BI I TOfcJf^xv^. 40 
[0 0 8 9] v h y ^^«S*»b KWVSjft^aJDTM* 

[0 0 9 0] «»|SlSffij»?-CTM»-Sl 2J4*tl»l*EE 

*f-@Tfc9, (A) 14*OSFffi**U (B) 14 (A) 
OB-B9JWr«^*5^5WriE4:^i-. 1510140 8 

[0 0 9 1] #*fl$l^fl£lS#i^CLl4^a^^7-<VC 
B 1 -C-ttftUTWlfil^flW^CTM^SI^aiSttXV^ SO 
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<5, ^ii/^^^^^CBiii^^g 3CO±lCi$5:^3 £ 
ii£fcoX^2>. mil, ^i§/<* 7 << B co&fit£ 

[0 0 9 2] JtrSlSffi^ C TMI4. §51 g 3 cO±lC 
i -cog 

-IHTffM^n^^^SJKI TO£/8^Xv^„ § 

fcfcfCfft^ttco£v>jg^i*3jI i 1 T\ '^%M g3^rS 
oX^S. £fcaw*SJS i 1 g 3^i;^t 

/§ d 3 i:OSR»4«J6JKP S V 1 jjjt tffelHKG I K 5 
AA'-*~/t'fc^/«L^S*fcoXV>a, 
[0 0 9 3] -*,S.13 14 ttfan&it^&C L CO 5 

+0Tfc9. (A) ll^cO^S^r^L. (B) f4 (A) 
©B-B fs)0i4E)5 
£±tt£ic*t£i-* 0 ::t\ ^ii^^-OCB 2X' 
l4&#fi^m^&CLC0t>?-:*O^ (^-hSS^G 
TM«) £X— EfcLXttlalSffiaS^CTN^lcSl^ffi 
£*Vt^5. ^i§/<^7^>-CB 1 £Jlfc£/£l4, 
ff^&GL^ttlfe&SftSJ:?^ $tld 3 ^g^** 

GL^O*ft»»4jfe»IRG I XftoX^£ 9 
[0 0 9 4] «^M±#^«SK» 

|3]0tt@fc0X»4fca*s, H»o»fir*WEKI-»iSU 
Tffi^nxv>5 0 ARI4^(06i^^r^7C^^E^JL 

[0 0 9 5] 04\ XI4Wfe(&^«DL*3e9fet. ^ 

g, B^J:t/R^^nm^ *4$0:t5*ii3lfK»^u 

1 % 2, 3. cnd{4^^-< ^^Hl?l:^ot 

[00963 *2E(s m$4?i$) 

m^ffift0KH^j^$tlX^5. 
[0 0 9 7 ] SUPttlO0SJERA*?>a»:0^ffiLfc 

Xfc6o 

10 0 9 8) «E»*ft»*El.l 5 lC*Ht£«^!ft5i*^ 
Si jfefi«4-Vg>4l*aSI«Wri:Jc, ^-VU^^ri: 



17 

-Ag(cR«£LT 1 oo»5Rlc£*.5i: Siesta-fa. 

::t\ WM*ravd»iiwwcffltfcKeu 2 

5„ *tifii€JEVclHWfcft^«BE^IS1±SIE^-fe 

[0 0 9 9] r^tefc, ^^©in^at^: 

[0 10 0] <(^m^SCstgO«l}^)) *«2&ftCstg 
ft) #liiA/£»^fciCK «*£ftCstg*H*tffeffi«* 

[0 10 1] ^ECgftCstgtt, »0lh7Vt?^ 

[0 10 2] 

A Vs= {Cgs/<Cgs+Cstg+CpixH X A Vg 

C^T\ Cgs»4»jRh7^^^TFT05^-h«:«G 

T^y-^SD i £offllc?g/££;h,5t?££ft. c 
P ixttiif££« P X i: itfpj "SfieC T t <Dffl KffM ts ft S 
&ft. AVsttAVglc:J:SWa5€«*^«^v^^ 

&LC\ctot>ZWLm&&<oRmktJ:Zi>K ««rSftCst 

iRSLCic^i»a$ixSi:«tfiSt^««»4, SSL 
CO#*«rl^±U »ifi*^K(fi«)93 9#iL«FlwmoW' 

[0 1 0 3] ml^Lytip^x #-h«§GTttiffi¥ 

^ftVsii^-h IM-Vg©|B»*Stt*<fc5 
L*>U «B&ftCstg*»tt 
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SCOSSSUB l«OSI*fti:ov^0 1 6-01 8 
mffi^ttT*fctoX©aiift£^-t. IiB, X*§D£I& 

*xftA-xai tt«-w«iait»ir.u-cE»itLfet3 

[0 10 5] ISA, Si 6 

AN6 3 5^/7^ *»6/«Ttta«#7*S 
KSUB1 ±IC)Sll?3ft 5 2 0 OOA^Cr -Mo^»6<f 
6^^g 3 y ^UHfllWS. 

x^fy^ti. ^niC4:oX, ^-htftGT, 

20 #fr<X7J>CB lOmiWtM. ^[Slt^CT 

^fysHg (B^*i") £7B#-f*. 

[0 10 6] XgB, (Hi 6 
5f?#*££ALT, IIff^3 5 0 0 AogffcS i JR^rS 
LT, RJStf 1 2 0 0 A<£ i S!#MtS i KfcSfcfrfcO 
^AUT, W^3 0 0A©N( + )S*fiRS i J££S5 

30 

[0 10 7] XSC* 01 6 
^X&m'&s Y7<< kLXSF^ CC 

M*«BLTN<+)fi#ttffS i JR. ifi^MSi 

[0 10 8] XgD, "Hi 7"* 
IW* S 3 0 0 AOC r rt»fcfcS9MEJBId 3 Sr*^? !i 
y^UOSl^. :«C«ffl8L WSJRd3*xeA* 
P^tt^x^V^U W»«*t»DL, y-*S« 
40 SDK ^ttiSD2. ^ji^^7^^CB 2<0 

^ 1 «M, *3«fctf K W VSSIT-D TM^S^i-^/<^ 
7-f^SHd (a^-frT) ^Mti, o^'i:, K^^ 
ij/fy^tCCCH, SF6£i£ALT, N( + )S 

W>'W©N(+)B i l i »»«d0«r»iRttt»*i-6. 

SJRd 3^^^^tLX> N(+)S¥3St^J8d0^i 

50 ^5-ir/u7T7^>-Ci»±$il5. rcOi:#, N(+)S 
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d o n%<n&£&i±±xffc£ ciiii:^^ 
J: v\ 

[0 10 9] Xf£E. 0 1 7 
^$r§AUT, BWtf 0. 4 jim<&2fbS i 
^fflLtlitS ittta^lcxsff-^^S- tic 

ior, &s£JI£ps v i*s*t«fttWlG i 

^-fS. CCX, ^ilPS V l t«fe»JRG I I4I3I-* 

[0 1 10] IgF, (HI 8 
W**M 4 0 0ACDI TOK*»fe<t5»W3l*flli 1 £ 

±11, KW^DTM^'J:c;^tl$^CTMl 

[0111] «i/f/<^/U P N L t Cft@{Si£ P C B 

if ^Stj® & H * V *kW£t L/c 

±®DX*£>6o 

[0 1121 CH n«5^^A'PNLS:SEft$-fr6Hi 
fblC^*:/ (Tfl05jBli£X3tSlsl»«oasn I C 
t^7\ £<Z>i Ofl-foit^HftlS-^IGiliiglKfll^HSni 
C^s^) X'hZ, TCPI4HU 6, @1 7T^t5 
£ ? iCg<ft/S ICf^CHI *-h*o{T 
j K- ^tW^S (TAB) KJIPllgSrt.fc^- 
^t!)T/^^-y, PCB 1 H±i£TC P^^r 

Pli^u-A^y ^ Sv<s/ KX-fc0 , '^-/UK^S 

ixSo FCI4TiMOSEft©IS£«PCB 1 tfflMogSfl 
P C B 1 77^ *-7> 

X'&S. 77^ htr-y^FCk L,XftmcfM~£ 5 

[oii3] {(tcp (ommmm k^onfc&iz^m 

10 114] (sl^tC^X. TTBIii«@8CH 1 © 

A^asHF- sum-?*)** TTMiiiWcHi^ai 
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^3a^-BWSTiT-fe9, «Jt«Cui>bJS!E9» -rit^'ft 

TM©rt«G>5fc«tt K) li^-ft-fii 

*fflttl:M?l-J:0 CRT/TFTg&BSg * SEUsl&S 

U PC, S*i±g|tSBlACFlcjc:oTffiS*^^^P 

NLlc£Sc$ji,5. /^^-^TCPli, 
10 ✓ P N L«roSaa«TM£Rffi LfcftttK P S 

ST^ScSSI^CTM (DTM) ttftttPSVl^Sf^- 
yTC P<0'pte< t fe-;Te«feii$S>X-€ttlc*tLX 

[0 115] BF ll^'J^^ K^b^*^-^^ 
A- AX& 9 , S R S li^ffltttf <DlB#fflas&ftfc £ * 5 

^o^/j:v>j:piw-e^^^5^*oy^^'Uv^^ MUX 

Pflli^Sx^^vftffliEPX^lcil^^gi^^ 'ly 
20 -Jr-^TCP£±«£ffiSUB 2 tOfrKcfiMfc; '> V a- 
VftflgS I LiS5c*$il*^5^fift$nX^5. 
[0 116] <fl£8j©&gi£PCB 2)) SlftlEJ&gfcP 
CB2I4, IC, nyfyf, teffi«e<&S*tt D 0 Dtftett 
£*lXV>£> 0 *Wffift0KStKPCB2^tt, 1 OOS 

30 3***&W5Xfc5. 

[0 117] Si&B&gfcPCB 1 fcffifitslKSEPC 
B 2 £1177* h*— 7>FCIC*0®5ttl::£S£$iX 
XV>6, 

[0118] (<&«i J ft^*v^-^£#ft/&)> H 2 2 

[0 119] SHDI4&*ffi^e>J5St5^0^"^K^ 
—7s (>^yl/7U-^) , LCW^O^tt^. PNLtt 
f&^lUj^/K SPBIifttttME, LCBttSi^ 
40 RMttRtttE, BUi^J/i?^ h«JMT LCAIi/< 

X6^5 0 

[0 12 0] ^-^-/I'MDLtt, -»K^SH 
D HSJt fe^fcM <h 7 i/ ^ C * oT^s5| £ $ J: 
3lC^oXV^5. 

(0121] Aj/^7-f h^~7.LCAlt^<iX^7^ h 
MfBL, )ttt««[SPBjttttfcffi, i»LCB, 
R»teRM*«l^+5^l-^oX*3 9, £7C#LCB 
50 cr)«ffilcEK$n>t/<y^7>r h^Tt^B L^Tt^r, $ 
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TtftLCB, £*tt£RM, ftteftfc&S PBlCtflf^ffi 

[0 122] ^y??<< Vj&it^B LlittW 

B L^Ri^oT^S, 
[0 12 33 

*i^yh7^ bit. a>o. £&JMl8fte£#&ft6fc|5l 

[0 12 4] Sfc. |S!«c % it«a«i«aora< , <& 
«BE"Ci!ft^ra6ftttA»*iSK t> » 6 w £ a* T- * 6. 

[Si] **WO«Ca«:*i-»fiBHt»fe6. 
[0 2] *55WoKH*^ 2 P1BSI"CfeS. 
[0 3] *&W<DWfiQ&nJ7&, (BJt«SigtftOB8«*- 

[04] *«W©»fi«OT^f-f7'-»hy 

[S5] ®4<D6- 6&mmc$6tfz>mm<Dmmmv& 

[0 7] B4 08-8«JW»(CA»it*afTOl:Catg«) 
£r®0T-&-5« 

lis] ^x^yuo^hy^^isiaajo^^sawt 
[0 9] fcfiaic^is^-aft^, ;&»c*»«*sihf-®*s 

[010] hWGTMfc^- hBiG LOftltAS 
Sia^+TOilllrlBoBTfeS. 
[Bill KW^DTMt^I^DU^ 

»r®OBTfe<b, 
1013] *ifi€fia«^FCTM2, ^I/U7^^CB 
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»1i©B"Cfc5. 
[014] ^©T^f^7'- ^MJ s/j?*S!#7- 
^l/T^I^^ h y ^^8R<tT^>iSii22^^tr[E]IS0T- 

[015] ttWorfny' y? ^fr?- 

[01 6] SfeSUB l«OXSA-CORigXfe^^ 
i-mmiftkV- h**-tt©*NEB*>7n-*-+- K"C*> 
10 6, 

[01 7] SSSUB lfB^XftD^FORitXft*^ 

So 

[018] l^SUB HMOXSG-HOffiiiaxS*^ 

tt»«rfl%1-±lBBT-*>5. 
[02 0] Eft@»**J«+5*«ia»^y^CH Iff 
20 7U^^7 , A^fi«^«$ixfc7 t -7'^^yr/>y 

[02 1] ^— JJ 7X^-/TCP«^T 

* ffittrffi 0 X' fc 5 a 
[02 2] ftS&5j?*i?»-A'<B###&0Tfc5. 

PSV-»»JBL BM-IjtE LC-^, TF 

3*WSL Cstg-EfcSS, AOF-iiW, AO 
-KfiiMfc-*'**, GTM-y-HB^ DTM--KU 

A\ SPB-*tt»«, LCB-I**, BW<^ 
7>T h^Tt^. LCA-A^7^F^ RM-R 
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